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1. Electron transmission. An improved Monte Carlo program (ETRAN 9A) 
has  been pu t  i n t o  opera t ion  which treats bremsstrahlung loss s t r agg l ing ,  
and includes secondary knock-on e lec t rons .  I n  t h e s e  r e spec t s ,  t h e  new 
program i s  an improvement over t h e  previous program ETRAN 5 E; i n  o t h e r  
r e spec t s  it i s  i d e n t i c a l  with it. Various model s t u d i e s  have been run 
wi th  =RAN 9A i n  order  t o  determine t h e  optimum s i z e s  of va r ious  parameters,  
and a sample of 30,000 h i s t o r i e s  has been generated f o r  comparison wi th  t h e  
t ransmission d a t a  of J u p i t e r  and Merkel (GA) f o r  8.2-Mev e l e c t r o n s  i n c i d e n t  
on aluminum. 
par i son  and of t h e  method of computation have been put  down i n  a memorandum 
t o  A. Reetz (NASA Headquarters) dated June 14, 1966. 
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The agreement obtained i s  s a t i s f a c t o r y .  Details of t h e  com- 

The program E” 5E has been app l i ed  a t  MSFC Houston i n  a sys temat ic  
manner t o  t h e  ca l cu la t ion  of t h e  t ransmission of e l e c t r o n s  wi th  energ ies  
between 0.5 and 6 MeV through aluminum t a r g e t s  w i th  th icknesses  up t o  one 
range, f o r  an  omnidirect ional  e l e c t r o n  f l u x  (cosine-law d i s t r i b u t i o n  of 
i nc iden t  electron cur ren t ) .  V e r y  l a r g e  samples (up t o  100,000 e l e c t r o n  
h i s t o r i e s )  have been generated for  each case, so t h a t  good s ta t i s t ics  
have been obta ined  for  j o i n t  angular-energy d i s t r i b u t i o n s  of t ransmi t ted  
rad ia t ion .  Mr. Manuel Lopez, who has  been i n  charge of running t h e  pro- 
gram a t  Houston, p lans  t o  compress and consol ida te  t h e  information ob- 
t a i n e d  i n  many indiv idua l  runs. 
pected t o  be  a v a i l a b l e  i n  a f e w  w e e k q w i l l  s t i l l  be  too  ex tens ive  foP 
pub l i ca t ion  as a report .  
pub l i ca t ion ,  and t o  make t h e  remainder a v a i l a b l e  t o  th$ pub l i c  on Mcro- 

This  condensed information, which i s  ex- 

It i s  planned t o  excerp t  some p o r t i o n s  f o r  

f i l m  o r  a similar medium. - k 
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2. Thick-target bremsstrahlung. Additional c a l c u l a t i o n s  have 
been made f o r  gold t a r g e t s  (source energ ies  1 and 2 MeV) f o r  com- 
par i son  wi th  new da ta  from LTV, and f o r  t i n  and tungsten t a r g e t s  
(source ene rg ie s  50 and 100 kev) f o r  comparison wi th  da t a  of P lac ious  
(NBS). Again, s a t i s f a c t o r y  agreement w a s  obtained. Subs tan t i a l  
p rogress  has been made wi th  the  prepara t ion  of a manuscript descr ib ing  
these and a l l  previous r e s u l t s .  

3. Energy d i s s i p a t i o n  by e l e c t r o n s  i n  t h e  atmosphere. The program 
SPIRAL which t akes  i n t o  account t h e  motion of e l e c t r o n s  i n  an atmosphere 
wi th  v a r i a b l e  dens i ty ,  under t h e  in f luence  of t h e  e a r t h ' s  magnetic f i e l d ,  
has  been pu t  i n t o  l imi t ed  operat ion a t  Goddard SFC, A s  t h e  r e s u l t  of 
t h e  experience gained thereby, t h e  program has been a l t e r e d  i n  respec t  
t o  t h e  manner i n  which t h e  required information i s  ex t r ac t ed  from t h e  
sampled Monte Carlo h i s t o r i e s .  The r e s u l t s  obtained by t h e  new scheme 
w i l l  not d i f f e r  s i g n i f i c a n t l y  from those  obtained previously,  bu t  t h e  
amount of computation time necessary f o r  a given l e v e l  of accu racy 'wi l l  
be reduced by a f a c t o r  of at least four.  
ready t o  be  p u t  i n t o  production. 

The new program i s  almost 

4. Composite slabs.  Work has  been done on a computer program which 
has  t h e  purpose of ca l cu la t ing  t h e  energy depos i t ion  by e l e c t r o n s  i n  a 
composite s l a b  cons i s t ing  of several l a y e r s  of d i f f e r e n t  materials, This 
program should be usefu l  f o r  es t imat ing  r a d i a t i o n  damage t o  t h e  h u l l  of 
space c ra f t .  
continuous-slowing-down approximation which i s  adequate for t h e  computa- 
t i o n  of energy deposit ion.  
medium could a l s o  be appl ied ,  however, t o  t h e  more r e f ined  e l e c t r o n  t r ans -  
mission program E". 

For t h e  t i m e  being t h e  c a l c u l a t i o n  i s  being done i n  t h e  

The same technique f o r  t r e a t i n g  a composite 
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